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GEO-ENGINEERING CONSULTANTS 

1138 HOWARD STREET SAN FRANCISCO, CALIFORNIA 94103 

Phone 826-4535 



20 December 1968 


GEO No. 2985 


SOIL EXPLORATION FOR THE 
GAVILAN CREEK FLOOD CONTROL IMPROVEMENT PROJECT 
SANTA CLARA COUNTY, CALIFORNIA 


SCOPE 

This report describes a soils investigation in the area of the pro¬ 
posed Gavilan Creek Flood Control Improvement Project, Santa Clara County, 
California. The purpose of the investigation was to obtain information 
regarding the soil profile at specified locations along potentially 
feasible routes of new flood control canals, and to provide test data 
to be used in design of the canals. Specifically, it was required to 
classify materials at each location according to the "Unified Soil 
Classification System', and to recommend side slope gradients for the 
canals where stability analyses indicate that a side-slope ratio of 2:1 
would be unstable. 

S ITE DESC RIPTION 

The project area is located along a terrace and the alluvial plain 
below the watershed area. The terrace slopes moderately downward from 
the base of the hills to about Elev. 200, where there is an abrupt drop 
of 10 to 20 ft in elevation to the gently sloping alluvial plain. 
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FIELD EXPLORATION 

Ten test borings were drilled at locations shown on the attached 
Plate 1. Drilling and sampling techniques, together with supplementary 
data regarding boring logs are shown on Plate 1A, and detailed descrip¬ 
tions of soil types noted at each boring location are shown on the Boring 
Logs, Plates 2 to 11. 

The one boring drilled in the terrace area (No. 10) indicates that 
the soil there is an older, very coarse alluvium with partially weathered 
rock fragments and semi-angular gravel fragments, but having a predomin¬ 
antly clayey, cohesive texture. The remainder of the borings were located 
in the plain below the terrace, where it was found that the soils are a 
moderately well-sorted alluvium with clayey soils in the upper 2 to 8 ft, 
overlying predominantly granular soils. The granular soils vary in tex¬ 
ture from silts to sands with varying proportions of silt and clay sizes. 

LABORATORY TESTS 

All samples obtained from the borings were inspected by the supervising 
soils engineer, and typical samples were selected for testing to determine 
their relevant properties. Sieve analyses and Atterberg Limit (Plastic 
and Liquid Limits) tests were performed for use in classification by the 
"Unified" system, and various types of shear strength tests were performed 
for use in stability analyses. Results of the tests are shown on the 
Boring Logs and on Plates 12 to 15. 

CLA SSIFI C ATION 

The appropriate classification symbols are shown on the boring logs 
for each soil type noted in each of the borings. Where the classification 
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was determined by tests, the symbols are shown underscored and are placed 
at the elevation of the test sample. Elsewhere the classification symbols 
are based on field log descriptions, on inspection of individual samples, 
and on comparison with tested samples. In addition to the classification 
symbols, the Plasticity Index range is indicated. Where determined by 
test, the Plasticity Index is underscored; elsewhere it is not. 

STAB ILITY ANALYSES 

Stability analyses based on the test values of shear strength indicate 
that the cohesive soils (CH, CL) would be stable at a slope ratio of 2:1, 
but that the non-cohesive soils (SP, SW, SM) would not be stable at the 
2:1 slope ratio during periods of rapid lowering of the water surface. 
Although test data are not available for the silt soil (ML) owing to its 
limited occurrence in the borings, we estimate that its strength, even 
under a relatively slow lowering of the water surface, would be insuffi¬ 
cient for the 2:1 slope ratio. We recommend that slopes in the non-cohesive 
soils and in silts be made not steeper than 3:1. 

S UMMARY 

1. The soils found in the one boring drilled in the terrace area 
are dense mixtures of unsorted and decomposed gravel, sand, silt and clay 
sizes having appreciable cohesive strength. 

2. The soil found in the borings drilled in the plain below the 
terrace is recent alluvium varying in texture from clays of high plasticity 
to relatively clean sands. Silty clays predominate at the surface, and 
partially cohesive to non-cohesive materials generally underlie the clayey 
surface soils. 
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3. Side slopes in the cohesive types of soil will be stable at a 
slope ratio of 2:1, and in the non-cohesive granular soils at a slope 
ratio not steeper than 3:1. 


GEO-ENGINEERING CONSULTANTS 


Leonard 0. Long 

Registered Civil Engineer No. 13465 
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Table 1 


Field Exploration P roc edures 
and Notes on Logs 


1. Drilling Equipment: 

Hand-auger. 

2. Sampling Equipment: 

a. Modified California type, 2%-inch O.D. x 2-inch I.D. 

b. Shelby tube type, 3-inch O.D. x 2 7/8-inch I.D. 

c. Samplers advanced by 25 lb. hammer, 18-inch drop. 

3. Notes on Boring Logs: 

"Drive No." column - Numerals indicate sample numbers. 

"S" indicates shelby type sampler and "A" indicates auger cuttings; 
otherwise, the California type sampler was used. 

"Compr. Str." column - Numerals indicate compressive strength, tons 
per sq ft, in unconfined compression or confined at the approxi¬ 
mate overburden pressure. "Sat." indicates samples were saturated 
before test. 

"Class. Symbol" column - Letters indicate soil classification based 
on the unified system. 

Underscored symbols indicate classification based on tests of 
samples from the indicated depth. Where not underscored, classi¬ 
fication was by visual and comparative methods. 

Numerals in form "7-10", "10-20" and "20+" indicate range of 
plasticity index. Numerals followed by "mm" indicate the D 75 size. 
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Table 2 



Sample Depth Unconfined 

Location ft. Strength. TSF 


Shear Strength by Triaxial Compression (1) 


Cohesion, TSF 


Friction 


HA 1 

2 

1.06 

- 

- 

HA 1 

6 

0.89 

- 

- 

HA 3 

2 

2.93 

- 

_ 

HA 4 

6 

- 

0.14 

14 

HA 8 

5 

0.99 

- 

~ 

HA 9 

4 

0.54 

- 

- 


Notes: (1) Saturated, multiple stage, unconsolidated, undrained. 

(2) Saturated, confined at 5 psi pressure during test, consolidated 
at 5 psi, not drained during compression. 


Table 3 

Plasticity Index Tests _ (Atterberg Limits) 


Sample 
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n.o. 

non-plastic 

HA 6 

3 

32 

22 

10 
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